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Background: Despite all the research that has been conducted so far on the correlation between sodium
intake and hypertension, coronary heart disease, and stroke, the results thereof have no consistency.
Methods: By utilizing the data of the Korea National Health and Nutrition Examination Survey conducted
by the Korea Centers for Disease Control and Prevention, we carried out a more systematic investigation
on sodium intake and prevalence rates in Korean adults. Sodium intake per kilogram, on which sodium
intake is divided by weight, was applied to a model as a variable and the data has been separately
analyzed according to sex. The total number of observed values after outlier elimination was 27,346,
including 10,936 men and 16,410 women.
Results: It was found that there is a positive correlation between sodium intake and prevalence rates of
coronary heart disease, while potassium intake has a negative correlation with prevalence rates of hy-
pertension and stroke.
Conclusion: In order to control the effect of sodium on diseases, attention must also be paid to the in-
ﬂuence of potassium on diseases as a covariate, and it is considered that additional research should be
made regarding the role of potassium in studying the impact of sodium on health in the future.
Copyright © 2015, Korea Food Research Institute, Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
With many research results announcing that sodium intake has
a positive correlation with hypertension and cardiovascular disor-
ders, it seems that the correlation between sodium intake and
prevalence rates of such diseases have largely been revealed in the
scientiﬁc circle. Based on this, the World Health Organization
(WHO) is recommending a reduction of daily sodium intake to
2,000mg. However, only a few countries show a lower than average
sodium intake for adults than the WHO's recommendation [1]. In
Korea, the average sodium intake for adults is about 4,293.4 mg,
which is more than twice of the WHO recommendation despite
sodium reduction projects, and 81% of adults take more sodium
than the WHO recommends [2]. It is a similar situation in other
nations: the percentage of people who eat more sodium than the
WHO's recommendation is 86.2% for the US, 44% for Mexico, 89.1%
for France, and 83.4% for the UK. Indeed, excessive intake of sodium
is a global issue [3].te,1201-62Anyangpankyo-ro,
titute, Published by Elsevier. This isFor ethical food, sodium intake is quite important in any coun-
try. Sodium channels play a critical role in life support of the human
body and it is an essential ingredient when bringing out ﬂavor in
food [4]. As shown in Kwon et al [5], many Korean ethical foods
such as kimchi, sauces, soups, and side dishes need sodium to have
ﬂavor, and nutritionists are very sensitively responding to Koreans'
sodium intake. Some scholars worry that if the current trend of
sodium intake continues [2], it would have a negative impact on the
average life span of the Korean people due to cardiovascular dis-
ease, etc.
Several research results have recently been published which
show that for people without cardiovascular disease, less sodium
intake increases their death rate from cardiovascular disease. The
research by Stolarz-Skrzypek et al [6] revealed that when daily
excretion of sodium in urine was 100 mmol (about 2,300 mg)
more, systolic blood pressure increased by about 1.7 mmHg, but it
had no correlation with a high risk of hypertension and cardio-
vascular disease. Rather, less sodium excretion led to a higher
death rate from cardiovascular disease. Cohen et al [7] assumed
that the group of people whose daily sodium intake is less than
2,300 mg, have a 1.37 times higher death rate from cardiovascular
disease than its counterpart whose sodium intake is more thanan open access article under the CC BY-NC-ND license (http://creativecommons.org/
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intake by 1,725 mg to 2,300 mg reduces blood pressure by
1e2 mmHg, and less sodium intake reduces stroke and heart at-
tacks by dropping blood pressure. Therefore, he argues that
although limitation on sodium intake could be helpful to health by
dropping blood pressure, we have to recognize the fact that such a
limitation is not expected to extend a human's life expectancy.
Also, through the study on the risk of stroke and intake of po-
tassium, which is known to be involved in sodium excretion,
Bazzano et al [9] drew a result that the risk of stroke increases
with less potassium intake. In addition, in the result of their recent
study on nutritional epidemiologic survey of kimchi, Korea's
representative fermented food and prevalence rate of hyperten-
sion, Song and Lee [10] found that there is no correlation between
high consumption of kimchi and the prevalence rate of
hypertension.
As mentioned in the above, although many studies have been
made so far regarding sodium intake and the prevalence rate and
incidence rate of hypertension, coronary heart disease, and stroke,
the results thereof remain inconsistent. Furthermore, Korean
people show the so-called “Korean Paradox”, by which people
have a low prevalence rate of hypertension and death rate from
cardiovascular disease despite their high sodium intake [1,11,12].
Study on such a Korean Paradox now draws the attention of many
people. Therefore, we have to carry out a more systematic
assessment on the health risk developed by sodium through
comparing differences in prevalence rates of hypertension, coro-
nary heart disease, and stroke according to sodium intake of
Korean adults.
In the present research, we will examine the impact of sodium
intake on the prevalence rates of hypertension, coronary heart
disease, and stroke by utilizing the data of the Korea National
Health and Nutrition Examination Survey (KNHANES) which
assessed health and nutrient intakes of the whole nation.
Considering the fact that required individual sodium intake would
vary according to their weight, the value was calculated by
dividing daily sodium intake by weight and used as a sodium
intake variable.
2. Data and methods
In order to estimate the odds ratio of sodium intake on hy-
pertension, coronary heart disease, and stroke in Korean adults,
we used the data of the KNHANES on which the source data is
provided by the Korea Centers for Disease Control and Preven-
tion. The KNHANES assesses the status of health and nutrient
intake of Korean people and an annual survey has been con-
ducted since 2007, the 1st year of Stage 4. The present research
utilized survey data of 6 years, from 2007 to 2012 (Stage 4 and 5
of the KNHANES) and only the observed values for ages 20e79
years were used [13,14]. Observed values with less than 400 kcal
or more than 6,000 kcal of daily energy intake or the values with
less than 500 mg or more than 30,000 mg of daily sodium intake
or the values with less than 500 mg or more than 30,000 mg of
daily potassium intake were considered to be an outlier and
eliminated. The total number of observed values after outlier
elimination was 27,346, including 10,936 men and 16,410
women.
The odd ratios of risk factors on hypertension, coronary heart
disease, and strokewere calculated by the use of the logit model. The
logit model is the analyzing method mainly used when the depen-
dent variable is binary variable such as prevalence of disease [15].
The model included the prevalence of hypertension, coronary
heart disease, and stroke as dependent variables and individual
variables (age, employment status, income level, education level,etc.), health practice variables (obesity, smoking, drinking, etc.),
and health condition variables (prevalence of dyslipidemia and
diabetes) were included as control variables. Since variables on
sodium and potassium intakes control nutrient intakes from food
intake and the health impact thereof could be inﬂuenced by blood
concentrations, the variables were divided into four quartile groups
according to the amount of daily nutrient intake per kilogram and
then applied to the model. All statistical analyses made in the
present research used IBM SPSS Statistics for Windows, Version
20.0 (Armonk, NY: IBM Corp) [16].
3. Results and discussion
3.1. Status of sodium intake and prevalence rates of hypertension,
coronary heart disease, and stroke for Koreans
Daily sodium intake for Koreans has gradually increased from
2007 to 2010, but since 2011, the ﬁgure has dropped. The average
sodium intake per day over the 6 years of survey period was
4,934.4 mg, around 2.5 times more than 2,000 mg, the recom-
mended amount of sodium intake for Koreans. There was a huge
difference between men and women in sodium intake: men took
5,498.33 mg to 6,047.36 mg of sodium by year, while women took
3,942.49 mg to 4,341.27 mg. Above all, men took about 1.4 times
more sodium than women per day.
Individual weight makes a difference in the amount of food
intake and this leads to differences in nutrient intake. Excessive
intake of sodium is known to be a risk factor for health and in
order to analyze the risks of sodium, it should be considered that
proper amount of intake would vary according to individual
weight. Therefore, by using the daily sodium intake variable with
respect to individual weight, the impact on health variables was
analyzed. The overall average of daily sodium intake compared
with weight was 78.7 mg/kg/d and men showed a higher ﬁgure
than women. Although men took 1.4 times more sodium than
women daily, the ﬁgure dropped to 1.2 times when considering
weight.
When it comes to the amount of daily sodium intake compared
with the total energy the individual had for a day, it was revealed
that a person intakes about 2.59 mg of sodium for 1 kcal of energy
intake on average. When comparing the level of sodium intake,
which considered individual energy intake by gender, men
recorded 2.68 mg/kcal in 2007, the initial survey year, but it
decreased to 2.51 mg/kcal in 2012. The ﬁgure for women also
dropped from 2.57 mg/kcal in 2007 to 2.48 mg/kcal in 2012. Based
thereon, we may recognize that the diet of Koreans has gradually
changed into a low-sodium one thanks to the spread of sodium
reduction projects.
The prevalence rate of hypertension was 21.17% for both men
and women on a 6-year average, and the ﬁgure is on the rise
from 17.35% since 2007. An increasing trend of prevalence rate of
hypertension is more signiﬁcant for men than women: preva-
lence rate of hypertension for men has increased by about 9.44%
over 6 years from 16.78% in 2007 to 26.34% in 2012, while the
ﬁgure for women has risen by about 8.67%, from 17.73% in 2007
to 25.06% in 2012. The average prevalence rate of coronary heart
disease is 2.31% and it shows an increasing trend over 6 years.
The annual average increase of prevalence rate of stroke was
1.43% over the recent 6 years, and the prevalence rate of stroke
showed less ﬂuctuation than that of hypertension or coronary
heart disease.
Basic statistics of daily sodium intake compared with weight by
quartile groups are shown in Tables 1 and 2. The ﬁrst quartile group,
who had the least amount of daily sodium, took 2,007.24 mg of
sodium a day and the number increased to 3,519.18 mg for the
Table 3
Parameter estimates and odd-ratios from the model of hypertension prevalence
equation.
Variables Men Women
Estimates Standard
error
Odds
ratio
Estimates Standard
error
Odds
ratio
Age 0.079z 0.003 1.082 0.086z 0.003 1.090
Obesity 0.779z 0.057 2.179 0.831z 0.049 2.296
Employed 0.122y 0.060 0.885 0.115y 0.056 0.892
Income subsidy 0.083 0.163 1.087 0.057 0.109 1.059
Table 1
Summary statistics for data used by the quartiles of sodium intake per unit
weight e male.
Variables Q1
sodium
Q2
sodium
Q3
sodium
Q4
sodium
ANOVA
F-statistics
Sodium intake (mg) 2,321.66 3,950.94 5,699.62 9,521.04 7,424.66y
Potassium
intake (mg)
2,283.68 2,928.51 3,494.61 4,433.87 1,152.53y
Hypertensionz (%) 28.66 24.66 20.11 17.98 33.24y
Coronary heart
diseasex (%)
2.94 3.66 2.91 2.14 4.08y
Strokex (%) 3.19 2.10 1.82 1.18 9.00y
Age (y) 55.10 52.55 50.53 50.26 52.27y
Weight (kg) 70.15 69.62 68.90 66.82 54.14y
Obesityk (%) 41.57 39.60 35.33 28.52 41.02y
Employed¶ (%) 28.30 29.23 31.59 33.28 6.38y
Income subsidy
recipients (%)
3.75 2.29 02.08 2.02 6.22y
Education (y) 10.95 11.62 11.91 11.80 31.06y
High stress (%) 4.51 3.96 3.54 3.89 0.99
Current smoking (%) 60.46 60.25 59.87 63.13 2.92*
Dyslipidemiax (%) 7.34 6.97 5.16 5.52 5.14y
Diabetesx (%) 14.38 9.57 8.70 7.30 25.34y
Exercise (h/d) 0.92 0.91 0.97 1.03 4.30y
ANOVA, analysis of variance.
* Signiﬁcant at 5% level.
y Signiﬁcant at 1% level.
z Hypertension ¼ (systolic blood pressure 140 mmHg or diastolic blood
pressure  90 mmHg or currently takes hypertension medicine), currently having
disease ¼ 1, others ¼ 0.
x Currently having disease ¼ 1, others ¼ 0.
k Obesity (body mass index  25) ¼ 1, others ¼ 0.
¶ Manual worker ¼ 1, others ¼ 0.
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8,701.07 mg for the upper quartile group.
3.2. Result of logit analysis on hypertension, coronary heart disease,
and stroke
3.2.1. Result of logit analysis on hypertension
The prevalence rate of hypertension according to sodium intake
was analyzed by making quartile groups based on the amount of
daily sodium intake compared with weight and by controllingTable 2
Summary statistics for data used by the quartiles of sodium intake per unit
weight e female.
Variables Q1
sodium
Q2
sodium
Q3
sodium
Q4
sodium
ANOVA
F-statistics
Sodium intake (mg) 1,879.49 3,250.27 4,643.11 7,929.53 127,080.00y
Potassium intake (mg) 2,006.79 2,554.44 3,054.16 3,790.29 1,360.47y
Hypertension (%) 27.18 20.48 17.44 14.88 75.25y
Coronary heart
disease (%)
2.78 1.92 1.47 1.31 9.97y
Stroke (%) 1.52 1.16 0.81 0.68 5.63y
Age (y) 53.10 49.86 48.46 47.91 105.53y
Weight (kg) 59.57 57.79 56.69 55.20 183.27y
Obesity (%) 40.96 30.43 25.56 20.30 160.98y
Employed (%) 19.07 18.85 18.96 21.44 3.62*
Income subsidy
recipients (%)
5.02 3.58 3.02 2.30 16.42y
Education (y) 9.86 10.73 11.01 11.29 113.25y
High stress (%) 5.31 5.29 4.27 4.94 2.00
Current Smoking (%) 7.06 6.98 6.82 7.01 0.07
Dyslipidemia (%) 8.93 7.64 6.69 5.42 13.39y
Diabetes (%) 8.74 7.31 5.37 4.68 22.87y
Exercise (h/d) 0.71 0.70 0.73 0.73 0.87
ANOVA, analysis of variance.
* Signiﬁcant at 5% level.
y Signiﬁcant at 1% level.variables such as age, obesity, occupation, income level, education
level, stress, smoking, dyslipidemia, diabetes, exercise, the year
examined, and potassium intake. Difference in the amount of so-
dium intake had no impact on the prevalence rate of hypertension
and it was observed that the more potassium intake, the lower
prevalence rate of hypertension. For women, the group with the
highest sodium intake showed about a 13.5% lower prevalence rate
of hypertension than the group with the lowest sodium intake, and
potassium intake made no difference in the prevalence rate of
hypertension.
Variables regarding age, obesity, dyslipidemia, and diabetes
affected prevalence rate of hypertension for both men and women.
The prevalence rate of hypertension was higher in people with
older age, obesity, dyslipidemia, or diabetes (p < 0.01), and people
who are engaged in more active occupations showed less preva-
lence rate of hypertension (p < 0.05) (Table 3).3.2.2. Result of logit analysis on coronary heart disease
In order to analyze the effect of sodium on coronary heart dis-
ease, logit analysis was carried out by adding one more variable on
prevalence of hypertension to the control variables used in hyper-
tension model. After analysis, we found that for men, the second
and the third quartile groups showed a higher prevalence rate of
coronary heart disease than the ﬁrst quartile group with the least
sodium intake (p < 0.05), and the second quartile group showed
higher prevalence rate of coronary heart disease than the ﬁrst
quartile group with the least potassium intake (p < 0.05). For
women, it was revealed that a difference in sodium intake had no
impact on the prevalence rate of coronary heart disease.recipients
Education 0.013 0.008 1.013 0.060z 0.010 0.942
High stress 0.224 0.137 1.252 0.213y 0.102 1.238
Current smoking 0.046 0.062 0.955 0.137 0.105 0.872
Dyslipidemia 1.606z 0.094 4.981 1.278z 0.072 3.590
Diabetes 0.892z 0.076 2.441 0.878z 0.075 2.405
Exercise 0.023 0.020 0.977 0.027 0.023 0.973
Sodium intake per unit weight
Q2 sodium 0.060 0.080 1.062 0.041 0.064 0.959
Q3 sodium 0.007 0.085 1.007 0.086 0.071 0.917
Q4 sodium 0.000 0.091 1.000 0.145* 0.079 0.865
Potassium intake per unit weight
Q2 Potassium 0.001 0.078 1.001 0.065 0.066 1.067
Q3 Potassium 0.182y 0.084 0.834 0.040 0.073 0.961
Q4 Potassium 0.228y 0.092 0.796 0.026 0.078 1.026
Year
2008 0.291y 0.119 1.338 0.098 0.102 1.103
2009 0.423z 0.116 1.527 0.001 0.101 1.001
2010 0.369z 0.122 1.446 0.198* 0.103 1.219
2011 0.334z 0.124 1.396 0.074 0.104 1.077
2012 0.260y 0.125 1.297 0.132 0.104 1.141
Constant 6.544z 0.249 0.001 6.228z 0.245 0.002
2 Log likelihood
ratio
8,931.675 11,321.845
Cox e Snell R2 0.213 0.278
Nagelkerke R2 0.327 0.436
* Signiﬁcant at 10% level.
y Signiﬁcant at 5% level.
z Signiﬁcant at 1% level.
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meaningful impact on the prevalence rate of coronary heart disease
for both men and women. In short, people with older age, hyper-
tension, dyslipidemia, or diabetes showed a higher prevalence rate
of coronary heart disease (p < 0.01). In addition, variables on stress
had a meaningful effect on the prevalence rate of coronary heart
disease for men (p < 0.05), while variables on obesity (p < 0.05),
occupation, and education level (p < 0.01) had a meaningful effect
on the prevalence rate of coronary heart disease for women
(Table 4).3.2.3. Result of logit analysis on stroke
In order to analyze the effect of sodium on stroke, logit analysis
was carried out by using the same control variables used in coro-
nary heart disease model. After analysis, we found that for men, the
difference in the amount of sodium intake had no impact on the
prevalence rate of stroke, while higher potassium intake made a
lower prevalence rate of stroke. The second and the third quartile
groups showed lower prevalence rates of stroke by 29.9% and
33.4%, respectively, than the ﬁrst quartile group with the least
potassium intake (p < 0.1) and the upper quartile group recorded
43.5% lower stroke prevalence rate than the ﬁrst group (p < 0.01).
For women, the prevalence rate of stroke was not inﬂuenced by
sodium and potassium intakes.
Men's prevalence rate of stroke was higher in people with older
age, hypertension, dyslipidemia, or diabetes (p < 0.01 each) or
people from the low-income family (p < 0.05) and the rate wasTable 4
Parameter estimates and odd-ratios from the model of coronary heart disease
prevalence equation.
Variables Men Women
Estimates Standard
error
Odds
ratio
Estimates Standard
error
Odds
ratio
Age 0.069z 0.006 1.072 0.060z 0.007 1.062
Obesity 0.166 0.127 1.181 0.306y 0.122 1.358
Employed 0.201 0.139 0.818 0.416z 0.154 0.660
Income subsidy
recipients
0.156 0.380 0.856 0.000 0.229 1.000
Education 0.004 0.018 1.004 0.091z 0.028 0.913
High stress 0.713z 0.261 2.040 0.060 0.243 1.061
Current smoking 0.042 0.146 0.959 0.153 0.254 0.858
Hypertension 0.389z 0.132 1.476 0.545z 0.134 1.724
Dyslipidemia 1.288z 0.153 3.624 0.963z 0.136 2.620
Diabetes 0.441z 0.145 1.554 0.482z 0.141 1.620
Exercise 0.022 0.050 0.978 0.033 0.059 1.033
Sodium intake per unit weight
Q2 sodium 0.442y 0.180 1.555 0.008 0.152 0.992
Q3 sodium 0.388y 0.190 1.474 0.097 0.178 0.907
Q4 sodium 0.184 0.211 1.202 0.017 0.203 0.983
Potassium intake per unit weight
Q2 Potassium 0.387y 0.172 1.472 0.198 0.157 0.820
Q3 Potassium 0.102 0.196 0.903 0.244 0.182 0.784
Q4 Potassium 0.091 0.208 1.096 0.140 0.195 0.870
Year
2008 0.059 0.269 0.943 0.213 0.255 0.808
2009 0.191 0.263 0.826 0.465* 0.258 0.628
2010 0.332 0.264 1.393 0.279 0.241 1.321
2011 0.121 0.277 0.886 0.123 0.252 0.884
2012 0.018 0.273 1.018 0.123 0.253 0.884
Constant 8.419z 0.571 0.000 6.943z 0.659 0.001
2 Log likelihood
ratio
2,412.191 2,561.086
Cox e Snell R2 0.038 0.035
Nagelkerke R2 0.168 0.198
* Signiﬁcant at 10% level.
y Signiﬁcant at 5% level.
z Signiﬁcant at 1% level.lower in people who are engaged in active occupations or received
higher education (p < 0.01).
For women, the prevalence rate of stroke was higher in people
with older age or lower education (p < 0.01) and the rate was lower
in people who are engaged in more active occupations (p < 0.05).
Also, women with hypertension (p < 0.01) or dyslipidemia
(p < 0.05) had a higher stroke prevalence rate (Table 5).
To sum up, for men, the prevalence rate of hypertension was
not affected by differences in sodium intake, but the higher the
potassium intake, the lower prevalence rate. For hypertension in
women, the upper quartile group with the most sodium intake
recorded a lower prevalence rate than the ﬁrst quartile group with
the least sodium intake. When it comes to the effect of sodium
intake on coronary heart disease for men, the second and the third
quartile groups showed a higher prevalence rate than the ﬁrst
quartile group with the least sodium intake. Regarding the impact
of potassium intake on coronary heart disease for men, the second
quartile group showed a higher prevalence rate than the ﬁrst
quartile group with the least potassium intake but there was no
difference in prevalence rate of coronary heart disease between
the third and the upper quartile groups which had higher potas-
sium intakes and the ﬁrst quartile group. The prevalence rate of
stroke for men showed lower ﬁgures in people with higher po-
tassium intake. In conclusion, men had a big difference compared
with women in prevalence rates of hypertension, coronary heart
disease, and stroke according to sodium and potassium intakes. It
was revealed that sodium intake has an impact of increasing the
prevalence rate of coronary heart disease and potassium intakeTable 5
Parameter estimates and odd-ratios from the model of stroke prevalence equation.
Variables Men Women
Estimates Standard
error
Odds
ratio
Estimates Standard
error
Odds
ratio
Age 0.062z 0.008 1.064 0.034z 0.010 1.035
Obesity 0.113 0.154 1.120 0.019 0.160 1.019
Employed 0.627z 0.178 0.534 0.428y 0.196 0.652
Income subsidy
recipients
0.686y 0.291 1.986 0.142 0.271 1.153
Education 0.060z 0.023 0.942 0.261z 0.050 0.771
High stress 0.498 0.316 1.646 0.331 0.273 1.393
Current smoking 0.006 0.174 1.006 0.002 0.322 0.998
Hypertension 0.853z 0.160 2.347 1.409z 0.194 4.090
Dyslipidemia 0.821z 0.196 2.272 0.464y 0.191 1.591
Diabetes 0.623z 0.164 1.864 0.215 0.189 1.240
Exercise 0.036 0.054 1.037 0.004 0.075 0.996
Sodium intake per unit weight
Q2 sodium 0.039 0.200 0.961 0.017 0.197 1.017
Q3 sodium 0.135 0.210 1.144 0.185 0.235 0.831
Q4 sodium 0.114 0.247 0.893 0.178 0.270 0.837
Potassium intake per unit weight
Q2 Potassium 0.355* 0.196 0.701 0.128 0.206 1.137
Q3 Potassium 0.406* 0.216 0.666 0.301 0.228 1.352
Q4 Potassium 0.571y 0.251 0.565 0.080 0.268 1.083
Year
2008 0.114 0.287 1.120 0.161 0.289 0.851
2009 0.148 0.284 0.862 0.208 0.285 0.813
2010 0.383 0.316 0.682 0.694y 0.319 0.500
2011 0.378 0.316 0.685 0.337 0.301 0.714
2012 0.258 0.311 0.772 0.997z 0.343 0.369
Constant 7.052z 0.692 0.001 4.819z 0.931 0.008
2 Log likelihood
ratio
1,729.262 1,572.895
Cox e Snell R2 0.033 0.024
Nagelkerke R2 0.187 0.209
* Signiﬁcant at 10% level.
y Signiﬁcant at 5% level.
z Signiﬁcant at 1% level.
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stroke.
In the present research, we tried to reveal the impact of sodium
intake on the prevalence rates of hypertension, coronary heart
disease, and stroke by utilizing the data from 2007 to 2012 of the
KNHANES by the Korea Centers for Disease Control and Prevention.
With consideration of the fact that a person's calorie intake would
vary according to weight and the impact of sodium on health would
be inﬂuenced by blood sodium level, we divided sodium intake into
the weight of individuals, and the sodium intake per kilogram was
applied to themodel. Since therewere differences in the prevalence
rate ﬂuctuation trend between men and women when comparing
prevalence rates of hypertension, coronary heart disease, and
stroke for men and women, we conducted analysis by separating
men and women. As a result, it was revealed that although sodium
intake has a meaningful impact on men's prevalence rate of heart
disease, it does not have inﬂuence on prevalence rates of other
diseases in both men and women.
The variable of daily sodium intake per kilogram used in the
present research found the most meaningful variables on preva-
lence rate of heart disease than applying daily net sodium intake
or daily sodium intake compare to calorie intake to the model. It
was revealed that sodium intake has quite a limited effect on
prevalence rates of hypertension or stroke. As shown in Tables 1
and 2, it seems that such a result was made because people
with a high sodium intake also have a high potassium intake
which affected excretion of sodium, minimizing the effect thereof
on health [17,18].
Although a variable of daily potassium intake per kilogram has
no impact on womens' diseases, it appeared to have meaningful
impact in reducing prevalence rates of hypertension, heart disease,
and stroke for men, showing a positive impact of potassium than a
negative impact of sodium. It was also discovered that we also have
to pay attention to the impact of potassium on the diseases which
were used as covariables in order to control the impact of sodium
on diseases. Such results are consistent with other studies, which
revealed that blood pressure rise is more inﬂuenced by sodium/
potassium intake ratio that considered potassium intake than ab-
solute sodium intake and [19] which high consumption of kimchi,
fermented food using salt, is irrelevant to prevalence rate of hy-
pertension [10].
The present research analyzed the correlation of Korean adults'
sodium intake and cardiovascular disease by examining the cor-
relation between potassium intake and cardiovascular disease, and
it has limitations of retrospective research. It is considered that in
the study, to analyze the impact of sodium intake on health in the
future, additional research such as prospective research on the role
of potassium should be required. In addition, gender difference in
the inﬂuence of sodium and potassium on health should be addi-
tionally examined.Conﬂicts of interest
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